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ll3o6perem<e othxthtc** k he^ieraaoao- 
CbiMnnefl npoMbciiiieMHocrK m mojkot Curb 
■, Y .;:- Mcncxni»30BaHD npu yc.raMOBKe MarannHMecxKX 
.;^;^^n«crMpefl b MecTax Hapyuieimft repKieTMMMo- 

^^^ra30Bux cxBaacMH, o6pa30»aBuiMxcfl :B .pe3>7O»-^ 



ancr coOrfl niflpaBniisccKyw xaMepy 7. 
coo6uighk>to c nonocrbio 8 cepaeMHiiKa 1 
nocpeacr&OM panna/iBKboc Kana/ioa 9. 
.< : c ^noaBiutCHbie cexropu.5 b pafoieM nono-^ v . v v . 
xeHMH onpeneJWioT Kapyxuibifl xihbm6tp nop- . ; ;S^J^f 
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Vmocth .H -nocinaraeMOMy pe3yjn»TaTy; k5h3o6- 

•^|^^^a>eciuiHDil 'kwiohhm, BKmoHaxmee noawft 
w cep«e««Hx # _ ,..hb HH3KKeM.K0Hue ; xoroporo -A 
X 3axpermeH9 nopmipywicaR ronoBxa c pacnwpa- 20 
TicfflKM KOHycoM, - npwJjiuibHyio.: Tpy6y 'c^Bepx- \ > 

HHM ynbpOM H ^raHOBJieHHblfl ;HaH HHM SIKOpb,.'; 

, cocroaniKJt H3 BepxHero h rnxmero xoacyxoB, 
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;;:.^flocTb»cepfleHHMKa [2j . 
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HenocrarxoM yxaaatmboc ycTpoflCTB hd- 
^merca ^cnoxHOCTb xohc rpyxmiH^H^ bosmox- 

Hfci-HxopeM b' Mecrex oaneniicinwTc^MeftviV 

wiamex sxopa. 

lleJibM^o^peTeHiin-ynpoineHMe xoHCTpyx- 
OTH h noBbnneHKe 3<M>exTHBH0CTH ero pa6o- 
► >. ■ r.. ^Hi/3a . c*ier m c tsit iohc hha noBpeacaemni ..^ofcaa- 




?KOTopboc pa3MeuieHU caMoynnoM 
>,S^ e ™VW^vi^ c HenonBH^M 
u?niw m 17,.o6pa^| 

|cepAeTOHX0M^ xaMepw 18 

;h}197 nocacnmie, a^VaioKe nonocrb 20 ■i^;#j* s 
Mewy^caji^ 

«' , 15iVcooaneHM r ^c nonocrbio *8 nocpeA-f 
CTBOM paflHajibJiwx tea Han ob 21 - 23. 
HioKHWfl xoHeu cepaesimxa oKBHHHBaercn 
6ainMaK0MT24 »c, o6paTHMM xnanaHOM 25. ^ 
M§ ycTpoftcrBo cnycxaerca b cxBaatHHy Ha^ 
Konowie HacocHo-xoKoipeccopmox Tpy6 26. 
Ha cepneMHHxe 1 hba h noa axopeM pacno- 
noxewbi npyjxHHbi 27 \i 28. 

YctpoflcTBO pa6oraoT,cn?nyicniHM o6pa-gv 

jKMH'y b 30Hy peMOHra o6caflHofl xoaohhu ; *fi8 
29 Ha HacocHo-xoMnpeccopHbix rpy6ax 26, 
b xoTopofl c63nax>r AaBJieroie nyTeM 3a- ^v|j^| 
Kfl'ixH c 3khakocth, xoTopasi, nonaAaa nepe3 
paA^ajibHkie xauanu 21 - 23 h 9 . ;i 
(cM^4mrJl).B xaMepu 7 f 18 h 19 h bv^|^| 
nonocTb' 26^Mexcfly ynnoTHHrenbHWMH Man-;': 
15 f *;>ji3MBaer AaBJieime 




Ueid. flocrjiraercj? TeM^HTO BKOpfc';.; jctb- 35 
HosneH c B03M03KUOC two oceBoro nepeMeme- • -- . ^ 

cotc^HKaMH ^^^^ ^^^^^ nporHBonono^^ 

cropoKbi flo no/moro cjxaTHfl nocnenwa h - > - ^ 
ocBo6o)KAQK)r ynnonwrenBHwe MaHiKerw 
1'4 h 15, Koropue pacnpflM/wflCb, ynnpaior- 
ca b t>6caAHyx> xonomiy 29, o6pa3yn c ee 
cTeHKofl rHflpaBJiHsecKyx) xawepy 30, l\ojx . 
aaBJieimeM^JKHflKOcni ynpyran A«a4>parMa 4; 
fle4>opMHpyeicfl ! h nepeMemaer noflBH)KHwe o.s^J* 
cexropu 5^no ynopa-orpaHMMHBaKxuHx wry^ 



cepaeHMH-7 

^fM^oaMKHyTwe KaMepw, coeaHHeHMtie c na- 
v AOCTbio cepneHimxa, a ^eacny ynopaMH 

paaMemeHbi caMoyjuipTHaioraMecsi * Maroxe- 
; rw, Koropwe b Hepa6o«ieM nono^ceHHH pacno- 45 
nojxeMti BHyrpH xomyxoa. 
SgiHa 4»ur^l H3o6pa3xeHO ycTpoflCTBo, 06- 
jtoATbw; hb *Hr. 2 '-f ro oxe, b Ha«iajib- 

HMfl ■ M0MC11T flOpHOBBHHJI J HB <J)HT. 3 - ^ Ce- 



Ha ^nr. ;,4 - cene- 



no^xopnyca,3:4»op^p^ero flopHa^; 



KB ;l,(cM. 4>Hr- l), HB KOTOpOM JXeCTKO 3BK- 

penneu;c noHBKXHWM pacwHjMxxiniM^oHy- \. 
coM|2|4»pl^pyKixw < 4 ■ 

^xolrrporo oaxnxiMeHbi ^ ynpyrasi^aHa^parMa 4. 
npflBHsxHbie cexropw 5 h noflBH*osi>ie xonb- 
ua 6. npocrpaiicrBo, orpammeHHoe xopny- 
ffi^?p C0M 3 h ynpyroA AHatfrparMoft 4. npencra^ 




^n^*wS^Tpy6a^lO non neftcrBHeM 
yciuiiw,^ ^cqMaBaeMoro KOJxyxoM 13, nepes 
L npyjxHHy 28^^Ha;.noflBHWHuft ynop 11;^;^ 
SS 9 nepBbiia Hajibwuifl : MpMeHT jiepeMemae rc&*m^ 
Hae33xaer Va ^ paainipwicuiHfl xoHyc 2 h tie- : N 
4» P M«pyeTCfl (cm. Ha <Jmr. 2). npowcxonHT 
xax 6u 3ax/iHHH bbhhc npocjninb^oft ipy6w 



BEST AVAILABLE COPY 



3 I o-i if; 
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■paaimpfler-^ 10. ^cnoi^^- 

^a ; koh>co*^ 4>opKfHpyKiimA t 

vflopa c HapyxHKM^nHaMerpoM, HecCJxoflHMMM 15 
; jyw nonHofl AG^opMaxxHH nptxJ>HnbHoA rpy6bi , 
IO bhttph peMOHi^pyeMoA rpy6u m o6ecne- 
aetrafl nnoTHoro jcoHrakTa Meatfly hmm.:B J;£ : 



? 1 4 
np^uocce npoxoKfleHu* Konyca h nopH v 
pea rpytSy nocneflwui yaeptfHBaercn ot cmo- 
uieHHq ynopoM 11.. 

HO flOCrKtteHHH paCUIH|»KlUMM KOHyCOM 2/^*.. 

ynopa 11 nocneaKHA m neranH 28, 13,* 17^^;, 
w .15 raioce 6ynyr nepeMewartca BBepK.^^^V 
Flo BbocoAe ({>opMHp)Tomero nopHa K3 ^"^P^^^^^i-^P 
neMHoft rpy6bi 10 naBnemie c6pacuBaioT;^r^^ 
IlpH 3tom non neAcTBHCM cun ynpyroA -A^^sV* 
(J)opMauMH npy)KHK 27 u 28 KoacyxH 12 
h 13 ABHraiorcn HaBcrpeny npyr xipyry *W * 
3aicnioHQK3r b ce6o!ynnoTHHrem.Hbio Mame^ 
tu 14 h 15. nbcne 3Toro ycrpoAcTBO^ 
BJieicaior H3 ckbgukhhu. 

npennaraeMoe ycTpoftcTBo wMeer np^Ty»^^^S;i 
KOHCTpyiawK), a npHMeHetme ero nooBomfJ^^ t ^ , -^^\ 
H36e*an» noBpettaeHHa ofoaaHoA KOJiOHiut^^^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 

(19) SU (li) 1041671 



1041671 
1 

The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Underpressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 1 0 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 
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Fig. 3 
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